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(57)Abstract: 

PROBLEM TO BE SOLVED: To exactly carry out an ignition control by 
connecting a high voltage end of an ignition coil connected in parallel 
through a high voltage diode having a higher breakdown voltage value 
than a required secondary voltage. 

SOLUTION: Since a high voltage diode 31 has a higher breakdown 
voltage than a required secondary voltage of an engine, a voltage 
generated at a secondary side of an ignition coil is discharged between 
electrodes of the ignition plug without receiving an influence of a 
secondary side of the other ignition plug, thereby, an ignition control is 
certainly carried out. If a breakdown voltage of a high voltage diode 31 is 
lower than a required secondary voltage of an engine, a high voltage 
diode 31 is broken by a voltage generated at a secondary side of the 
ignition coil at a lower voltage than that of a discharge of the ignition 
plug and a discharge of the ignition plug is not generated. An output end 
through the high voltage diode 31 induces a high voltage according to an 
ignition control signal. Igniter units 26-29 are built in the ignition coil. 
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(54) IGNITION DEVICE FOR INTERNAL COMBUSTION ENGINE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To exactly carry out an ignition 
control by connecting a high voltage end of an ignition 
coil connected in parallel through a high voltage diode 
having a higher breakdown voltage value than a required 
secondary voltage. 

SOLUTION: Since a high voltage diode 31 has a higher 
breakdown voltage than a required secondary voltage of an 
engine, a voltage generated at a secondary side of an 
ignition coil is discharged between electrodes of the 
ignition plug without receiving an influence of a 
secondary side of the other ignition plug, thereby, an 
ignition control is certainly carried out. If a breakdown 
voltage of a high voltage diode 31 is lower than a 
required secondary voltage of an engine, a high voltage 
diode 31 is broken by a voltage generated at a secondary 
side of the ignition coil at a lower voltage than that of 
a discharge of the ignition plug and a discharge of the 
ignition plug is not generated. An output end through the 
high voltage diode 31 induces a high voltage according to 
an ignition control signal. Igniter units 26-29 are built 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] It is related with the structure of the ignition for internal 

combustion engines. 

[0002] 

[Description of the Prior Art] In order that the ignition coil of the independent ignition method which prepared 
the ignition coil to one ignition plug, respectively conventionally may prevent the reverse voltage generated at the 
time of energization initiation, high-pressure diode is formed in the high-pressure edge or low voltage edge of 
ignition coil secondary winding, and generally the breakdown voltage of said high-pressure diode is using the 
thing with a rating of 4kV or less. 
[0003] 

[Problem(s) to be Solved by the Invention] The direct fuel-spray engine in recent years in a reciprocating mold 
fuel gas column (following **** engine) does not have so uniform the gaseous mixture of a combustion chamber 
as the conventional carburetor or the gaseous mixture of an injector, and since rich gaseous mixture accomplishes 
a layer and exists partially, it has the problem of being easy to carry out the blowoff of the ** ignitionability to ** 
turbulence and the swirl in which the bad electrode of** ignition plug tends to smolder in a powder smoke 
operation of rich gaseous mixture. Furthermore, recently, control which sprays a direct fuel towards the electrode 
of an ignition plug is also considered, and said trouble becomes a still severer condition. 

[0004] Although the thing which prepare two or more ignition coils to the ignition plug of a piece, and shift the 
ignition timing of each ignition coil and it is made to light like JP,3-121273,A and to do for multiplex ignition is 
examined in order to solve this problem It is what two or more ignition coils used for this multiplex ignition 
could be located in a line with juxtaposition in the ignition coil of the usual independent ignition method, and 
connected each secondary high-pressure edge. When the high voltage which the ignition coil G f ****** generates 
becomes more than the breakdown voltage of reverse voltage prevention diode, current flows to secondary [ of 
other ignition coils ], the high voltage cannot be impressed to an ignition plug, but the technical problem of it 
becoming impossible to perform ignition control correctly occurs. It is not clearly written in JP,3-121273,A about 
the breakdown voltage value of diode. 
[0005] 

[Means for Solving the Problem] By connecting through high-pressure diode with which breakdown voltage 
made a high-pressure edge of each ignition coil linked to juxtaposition a value higher than engine demand 
secondary voltage, in order to solve said technical problem, secondary [ of each ignition coil ] can be separated, a 
high voltage which an ignition coil of a piece generates becomes possible [ it being impressed by direct ignition 
plug and performing ignition control correctly ], and this technical problem can be solved. 
[0006] 

[Embodiment of the Invention] The operation by the configuration of above-mentioned this invention is 
explained. 

[0007] The configuration of this invention prepares in juxtaposition 2 or more sets of ignition coils which consist 
of a primary coil magnetically combined with the drive circuit and the power switching element to one ignition 
plug, and a secondary coil, and secondary [ of each ignition coil ] enables multiplex ignition by connecting 
through high-pressure diode with breakdown voltage higher than engine demand secondary voltage. 
[0008] The example of an ignition-system configuration of the usual distributor type of distribution system is 
shown in drawing 1 . In 1, an ignition coil and 4 show an ignition plug and, as for a dc-battery and 2, 5 shows an 
ignitor unit, as for ECU and 3. The ignitor unit 5 is built in in the ignition coil, and has prepared the current- 
limiting circuit as a protection feature. The pulse of HIGH and LOW is outputted to the base of the power 
transistor of the ignitor unit 5 by proper ignition timing from the output stage of ECU2, and it is energized by the 
power transistor 5, it is intercepted by this, and generates the high voltage in secondary [ of an ignition coil 3 ] by 
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it. The end of the primary winding 6 of an ignition coil 3 is connected to the plus electrode of a dc-battery, an end 
is already connected to the collector of the ignitor unit 5, the end of the high-tension side of a secondary winding 
7 is connected to an ignition plug 4 through a distributor 8, and the end which will be accepted secondary- 
winding 7 is connected to the ground. 

[0009] The wave of the ignition system of drawin g 1 of operation is shown in drawing 2 . The ignition signal 
with which 9 is outputted from ECU, the primary current to which 10 flows the upstream of an ignition coil 3, 
and 1 1 are secondary voltage which generates in secondary [ of an ignition coil 3 ] and is generated in inter- 
electrode [ of an ignition plug 4 ] through a distributor 8. By the proper energization timing calculated by ECU2, 
the ignition signal 9 is set to HIGH and the primary current 10 begins to flow with the inductance of a primary 
winding 6, and the delay for a time constant of resistance synchronizing with this. Unnecessary reverse voltage 
occurs in a plus side in a part for the current change at this time, and if it becomes beyond sufficient value for this 
generated voltage to fly a spark to an ignition plug, although discharge will take place to ignition plug inter- 
electrode, it does not become a problem due to the location of distribution-of-electrical-energy Rota, and the Rota 
gap especially at the distributor type of distribution system. An ignition signal is set to LOW by proper ignition 
timing after energization initiation, the primary current is intercepted, and the high voltage is generated in inter- 
electrode [ of an ignition plug 4 ]. The voltage generated in inter-electrode [ of an ignition plug 4 ] discharges 
with engine demand secondary voltage, and although this demand secondary voltage changes in the state of wear 
of the configuration of a combustion chamber, a compression ratio, operational status, and an ignition plug, 
generally it is 33kV or less. 

[0010] The example of a configuration for an ignition-system 1 cylinder of an independent ignition method is 
shown in drawing 3 . 12 -- in a dc-battery and 13, an ignition plug and 16 show an ignitor unit and, as for ECU 
and 14, 17 shows the high-pressure diode for reverse voltage prevention, as for an ignition coil and 15. The end 
of the primary winding 18 of an ignition coil 14 is connected to the plus electrode of a dc-battery, an end is 
already connected to the collector of the ignitor unit 16, direct continuation of the end of the high-tension side of 
a secondary winding 19 is carried out to an ignition plug 15 through the high-pressure diode 17 for reverse 
voltage prevention, and the end which will be accepted secondary- winding 19 is connected to the ground. If the 
breakdown voltage of said high-pressure diode for reverse voltage prevention is a value [ a little ] higher than the 
reverse voltage generated in energization initiation, it is enough and usually serves as a value of 4k V or less. 
[001 1] The wave of the ignition system of an independent ignition method of operation is shown in drawing 4 . 
The ignition signal with which 20 is outputted from ECU, the primary current to which 21 flows the upstream of 
an ignition coil 14, and 22 are secondary voltage which generates in secondary [ of an ignition coil 3 ] and is 
generated in inter-electrode [ of an ignition plug 15 ]. By the proper energization timing calculated by ECU2, the 
ignition signal 20 is set to HIGH and the primary current 21 begins to flow with the inductance of a primary 
winding 6, and the delay for a time constant of resistance synchronizing with this. Although induction of the 
unnecessary induced voltage is carried out to a plus side by part for the current change at this time, since the 
voltage by the side of plus is blocked with the diode for reverse voltage prevention, positive voltage does not 
occur in the electrode of an ignition plug 15. An ignition signal is set to LOW by proper ignition timing after 
energization initiation, the primary current is intercepted, and the high voltage is generated in inter-electrode [ of 
an ignition plug 15 ]. 

[0012] The example of a configuration of the ignition which expresses one example of this invention to drawi ng 
5 is shown. The drive circuit where 23 consists of a delay distribution circuit where a dc-battery and 24 output 
ECU with the ignition control signal from ECU, and 25 outputs a multiplex ignition signal, The one-eyed ignitor 
unit by which ON-OFF control of 26 is carried out with the output signal of said drive circuit (1), The second 
ignitor unit (2) and 28 27 The third ignitor unit (3), The ignition coil with which 29 consists of the fourth ignitor 
unit (4), the primary coil and secondary coil with which 30 was combined magnetically, and high-pressure diode 
31 (1), 22 an ignition coil (3) and 24 for an ignition coil (2) and 23 An ignition coil (4), The voltage which 35 
was an ignition plug, and was generated in secondary [ of an ignition coil (x) ] since said high-pressure diode had 
breakdown voltage higher than engine demand secondary voltage In order to discharge by inter-electrode [ of an 
ignition plug ], without being influenced of secondary by other ignition coils, ignition control is performed 
certainly. When the breakdown voltage of said high-pressure diode is lower than engine demand secondary 
voltage, the high-pressure diode of other ignition coils takes a break on low voltage, current is drawn out, and 
discharge with an ignition plug does not occur rather than an ignition plug discharges with the voltage generated 
in secondary [ of an ignition coil (x) ]. It connects with an ignition plug and the outgoing end through high- 
pressure diode carries out induction of the high voltage to this portion according to an ignition control signal. The 
ignitor unit is built in the ignition coil, respectively, and the power switching element consisted of IGBT(s), and 
has prepared the current-limiting circuit as a protection feature. 

[0013] An example of a wave of operation of drawing 5 is shown in drawing 6 . This example is multiplex 
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ignition of eight totals which carry out repeat discharge of 4 sets of ignition coils twice. 127 — the ignition control 
signal from ECU, and 128 » the output signal (1) of a drive circuit, and 129 — the output signal (2) of a drive 
circuit, and 130 — for the primary current of a coil 1, and 133, as for the primary current of a coil 3, and 135, the 
primary current of a coil 2 and 134 are [ the output signal (3) of a drive circuit, and 131 / the output signal (4) of a 
drive circuit, and 132 / the primary current of a coil 4 and 136 ] the multiplex ignition output voltage of this 
invention. In this example, the primary-current cutoff timing of each coil is giving delay about 0.3ms, and is 
taken as the control which terminates eight peak secondary voltage generating inside about 3ms. It can compute 
by the formula of theta=6NT, for example, the relation of whenever [ this time amount and crank angle ] is 
engine-speed 800 r/min. Since 3ms at the time is made whenever [ crank angle ] and becomes 14.4 degrees, this 
example serves as a system which obtains 8 times of generating peak secondary voltage among 14.4 degrees in 
800 r/min. 
[0014] 

[Effect of the Invention] According to this invention described above, secondary [ of two or more ignition coils 
prepared in juxtaposition ] is separable. ** ignitionability which a **** engine has since the high voltage which 
an ignition coil generates becomes possible [ it being impressed by the direct ignition plug and performing 
ignition control correctly ] [ bad ] ** It becomes possible to supply the multiplex ignition which can solve the 
trouble of being easy to carry out a blowoff to ** turbulence and the swirl in which the electrode of an ignition 
plug tends to smolder in a powder smoke operation of rich gaseous mixture. 

[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the ignition for internal combustion engines characterized by to have composition of having been 
combined through said high-pressure diode with which a high-pressure edge of an ignition coil set two or more 
breakdown voltage as a value higher than engine demand secondary voltage in an ignition which prepared an 
ignition coil which consists of a primary coil combined magnetically and a secondary coil in two or more piece 
juxtaposition to an ignition plug prepared for every gas column of an internal combustion engine which injects a 
fuel directly into a gas column . 

[Claim 2] An ignition coil for internal combustion engines characterized by setting it as breakdown voltage of 
35kV or more of high-pressure diode in claim 1 . 

[Claim 3] It is the ignition method of an ignition of claims 1 or 2 which prepared an ignition coil of n (> 2) 
individual in juxtaposition. Energization of the first ignition coil is again started after primary-current cutoff of 
the second ignition coil. An ignition method of an ignition for internal combustion engines which is made to 
energize with the second — and the n-th one by one, and is again characterized by twice [ of a repeat / count ] as 
many thing to do for multiplex ignition as n ignition coils for a start after the n-th cutoff termination ~ and by 
carrying out sequential cutoff of the n-th and the primary current, and repeating this control. 
[Claim 4] It is the ignition method of an ignition for internal combustion engines characterized by said n being 4 
in claim 3. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The ignition system of a distributor method. 

[Drawing 2] The example of a wave of operation of the ignition system of a distributor method. 

[Drawing 3] The ignition system of an independent ignition method (a part for a 1 cylinder). 

[Drawing 4] The example of a wave of operation of the ignition system of an independent ignition method (a part 

for a 1 cylinder). 

[Drawing 5] The example of a configuration of the ignition of this invention. 
[Drawing 6] The example of a wave of operation of the ignition of this invention. 
[Description of Notations] 

1, 12, 23 - A dc-battery, 2, 13, 24 -- 3 ECU, 14 - Ignition coil, 4, 15, 35 - 6 An ignition plug, 18 - 7 A primary 
winding, 19 Secondary winding, 9 20 [ - 17 An ignitor unit, 31 / - High-pressure diode, 25 / ~ A drive circuit, 
36 / -- Multiplex ignition output voltage. ] - 10 An ignition signal wave form, 21 — 1 1 A primary-current wave, 
22 - A secondary voltage wave, 16, 26, 27, 28, 29 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



02/26/2004 



PAGE BUNK (uspto) 



Page 1 of 3 



* NOTICES * 

•Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawin g 2] 
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[Drawing 5] 
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[Drawing 6] 
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PROBLEM TO BE 
SOLVED: To exactly 
carry out an ignition 
control by connecting a 
high voltage end of an 
ignition coil connected in 
parallel through a high 
voltage diode having a 
higher breakdown 
voltage value than a 
required secondary 
voltage. 

SOLUTION: Since a 
high voltage diode 31 
has a higher breakdown 
voltage than a required 
secondary voltage of an 
engine, a voltage 
generated at a 
secondary side of an 
ignition coil is discharged 
between electrodes of 
the ignition plug without 
receiving an influence of 
a secondary side of the 
other ignition plug, 
thereby, an ignition 
control is certainly 
earned out. If a 
breakdown voltage of a 
high voltage diode 31 is 
lower than a required 
secondary voltage of an 
engine, a high voltage 
diode 31 is broken by a 
voltage generated at a 
secondary side of the 
ignition coil at a lower 
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voltage than that of a 
discharge of the ignition 
plug and a discharge of 
the ignition plug is not 
generated. An output end 
through the high voltage 
diode 31 induces a high 
voltage according to an 
ignition control signal. 
Igniter units 26-29 are 
built in the ignition coil. 
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